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2. Substantial clinical and microbiological data.

The information.necessary to discuss this issue is presented later in this review when
discussing the antimicrobial spectrum of activity, and clinical and bactenologlcal
outcome data.

3. Evidence of Efficacy of Augmentin XR in patients with Community acquired
pneumonia (CAP) due to penicillin-resistant Streptococcus pneumoniae (MICs of
2 or 4), and other organisms

Bactenologwal eradication rates, confirmed or presumed at test of cure for key pathogens
in clinically evaluable patients from 4 pooled studies of CAP are shown in the following

table. One study is non-comparative and the other three are comparative. Fifteen

S. pneumoniae strains with penicillin MICs of 2 or 4 g/ml were obtained from infected

patients with an eradication rate of 93.3% observed, 14/15 strains eradicated. However it
should be noted that only 6 of these strains had a penicillin MIC of 4..g/ml. It should also
be noted and will be discussed later in this review that a penicillin MIC of 4 «g/ml can be
equivalent to a Augmentin MIC of 8. For all S. prneumoniae strains isolated in all

indications, an eradication rate of 91% was obtained. Acceptable eradication rates are

also demonstrated for H. influenzae, H. parainfluenzae, S. aureus (methicillin
susceptible), M. catarrhalis and K. pneumoniae. Along with good clinical results, these
findings support continued inclusion in list one of these organisms for the indications of
ABS and CAP but not necessarily PRSP having a penicillin MIC of 4..g/ml.

Bacteriological eradication rates, key pathogens, results from all CAP studies

Number of Pathogens Pathogens Eradication Rate (%)
429 All 83.7
172 All S. pneumoniae 91.3

15 S. pneumoniae with penicillin b

: a 93.3
MIC =2 or 4 pg/ml _

102 H. influenzae ' 81.4

45 H. parainfluenzae 75.6
T30 _ . S. aureus (Methicillin 76.7

- susceptible)
17 M. catarrhalis 88.2
13 K. pneumoniae 84.6

S. pneumoniae strains with penicillin MICs of 2 or 4 pig/ml are considered resistant to penicillin.

95% confidence interval = 68.1% to 99.8%

4. Evidence of efficacy of Augmentin XR in patients with acute bacterial sinusitis
(ABS) due to PRSP and other organisms
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Bactei'iological eradication rates, confirmed or presumed at test of cure for key pathogens
in clinically evaluable patients from 3 pooled studies of ABS are shown in the following
table from the applicant’s submission of March 29, 2002. Two studies were non-
comparative and the other study was comparative. The eradication rate for all S.
pneumoniae strains (257) was 93% and for S. pneumoniae strains (40) with penicillin
MICs of 2, 4, 8 or 16, 100% were eradicated. Good eradication rates are also
demonstrated for H. influenzae, H. parainfluenzae, S. aureus (methicillin susceptible) and
M. catarrhalis. Since clinical cure rates were also acceptable, these findings support
inclusion in list one for these organisms.

Bacteriological eradication rates, key pathogens, results from all ABS studies

Pathogens Number of Pathogens Eradication Rate (%)
All 998 88.3
All S. pneumoniae 257 93.4
S. pneumoniae with penicillin MIC =2 38 100 b
or 4 pg/mL 3
H. influenzae - 207 87.4
M. catarrhalis 77 90.9
S. aureus (methicillin susceptible) 35 82.9
K. pneumoniae 34 94.1
H. parainfluenzae 27 85.2
S. pneumoniae strains with penicillin MICs of 2 or 4 pg/mL are considered resistant to

enicillin. _
95% confidence interval = 90.7% to 100%. Two additional isolates with penicillin MICs of 8
and 16 pg/mL were recovered; both were eradicated.

5. Draft Labeling identifying the characteristics of the intended patient populations
for Augmentin XR Extended Release Tablet in contrast to those for Augmentin
Tablets (7:1 formulation).

" As indicated in the following proposed indications and usage section of the draft
labeling, there is a difference in the intended treatment populations between the
presently marketed 7:1 tablets and the proposed extended release tablets. See below,
applicants proposed indications and usage section of the package insert and Dosage
and administration section. However, other Augmentin products can satisfactorily
treat S. pneumoniae with a penicillin and Augmentin MIC of 2 xg/ml. There is also,
no clinical or microbiological evidence presented to demonstrate that the CAP
infected patient populations mentioned below, over 65 years of age, have multiple
medical comorbidities, .. , alcoholism or immune-
suppressive illness can be effectively treated by Augmentin XR. Please see our -
suggested indications and usage section below

Indications and Usage
Augmentin XR Extended Release Tablets are indicated for the treatment of patients
witht - e
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o — _ susceptibility to - - -
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" )
|
~ — Acute bacterial sinusitis or
community-acquired pneumonia due to a susceptible strain of S.

pneumoniae plus a beta-lactamase-producing pathogen can be treated with another
Augmentin product containing lower daily doses of amoxicillin (i.e., 500 mg q8h or
875 mg q12h).

Bacteriological studies to determine the causative organisms and their susceptibility
to Augmentin XR

——

Once the results are known, therapy should be adjusted appropriately.

The applicant also proposed the following: "Augmentin Tablets (250 mg or 500 mg)
CANNOT be used to provide the same dosages as Augmentin XR. This is because
Augmentin XR contains 62.5 mg of clavulanic acid, while the Augmentin 250 mg and
500 mg tablets each contain 125 mg of clavulanic acid. Thus, two Augmentin 500 mg
tablets are not equivalent to one Augmentin XR tablet."

The above statement by the sponsor does not serve to separate Augmentin XR from
other Augmentin formulations since sufficient clavulanate is provided in all
formulations to inhibit Beta-Lactamases. This formulation is aimed mainly to obtain a

“higher breakpeint and cover infections caused by S. pneumoniae with decreased
susceptibility to,” Augmentin.” S. pneumoniae resistance involves changes in
binding proteins and not Beta-lactamase and therefore, the concentration of
Clavulanate is irrelevant concerning the treatment of S. pneumoniae.

6. The applicant was asked to provide Evidence of Efficacy supporting the
Proposed Amoxicillin/Clavulanic Acid Breakpoints against S. pneumoniae. This
evidence has been provided in the previous discussion above and will be

R
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expanded in the rest of the review. This evidence leads us to propose the
following breakpomts

Susceptlbllgg Testing

Dilution Techniques: Quantitative methods are used to determine antimicrobial
minimum inhibitory concentrations (MICs). These MICs provide estimates of the
susceptibility of bacteria to antimicrobial compounds The MICs should be
determined using a standardized procedure'. Standardized procedures are based on a
dilution method (broth or agar; broth for S. preumoniae and Haemophilus species) or
equivalent with standardized inoculum concentrations and standardized
conceritrations of amoxicillin/clavulanate potassium powder.

The recommended dilution pattern utilizes a constant amoxicillin/clavulanate
potassium ratio of 2 to 1 in all tubes with varying amounts of amoxicillin. MICs are
expressed in terms of the amoxicillin concentration in the presence of clavulanic acid
at a constant 2 parts amoxicillin to 1 part clavulanic acid. The MIC values should be
interpreted according to the following criteria:

For testing Klebsiella pneumoniae:
MIC (ug/mL) Interpretation

<8/4 Susceptible (S)
16/8 Intermediate (I)

>32/16 Resistant (R)

For testing Streptococcus pneumoniae *.
MIC (ug/ml) Interpretation
— Susceptible (S)
_ Intermediate (I)
—_— Resistant (R)

* These interpretive standards are applicable only to broth microdilution susceptibility
tests using cation-adjusted Mueller-Hinton broth with 2-5% lysed horse blood.?

For testing Staphylococcus species and Haemophilus species®

MIC (pg/mlL) Interpretation
<£4/2- - -  Susceptible (S)

- >8/4 Resistant (R)

® These interpretive standards are applicable only to broth mlcrodllutlon susceptibility
tests with Haemophtlus spp. using Haemophilus Test Medium (HTM).>

NOTE: Staphylococci, which are resistant to methicillin/oxacillin, must be considered
resistant to amoxicillin/clavulanic acid.

. l"""([!""’ ap e
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A'report of “Susceptible” indicates that the pathogen is likely to be inhibited if the
antimicrobial compound in the blood reaches the concentration usually achievable. A
report of “Intermediate” indicates that the result should be considered equivocal, and,
if the microorganism is not fully susceptible to alternative, clinically feasible drugs,
the test should be repeated. This category implies possible clinical applicability in
body sites where the drug is physiologically concentrated or in situations where high
dosage of drug can be used. This category also provides a buffer zone, which prevents
small-uncontrolled technical factors from causing major discrepancies in
interpretation. A report of “Resistant” indicates that the pathogen is not likely to be -
inhibited if the antimicrobial compound in the blood reaches the concentrations
usually achievable; other therapy should be selected.

Comparison of Augmentin and Penicillin MICs

The applicant has assumed that penicillin MICs of 2 and 4 are equivalent to

Augmentin MICs of 2 and 4 thus equating susceptibility to Augmentin XR to

susceptibility to penicillin at 2 and 4 mcg/ml. In order to evaluate whether this is A
correct, we requested that the sponsor send us a line listing and plot of all S. .
pneumoniae strains clinically isolated by the applicant for whom both penicillin and >
Augmentin MICs were conducted (isolates from clinical studies over the past 5
years). GSK graciously sent us line listing MIC, susceptibility. interpretations and
plots from 1459 clinical isolates of S. pneumoniae using adult and pediatric clinical
trial patients and 1265 isolates using adult patients only. The data submitted came
from 26 clinical trials, which involved Augmentin XR, Augmentin ES and
Gemifloxacin studies. Results of the plot are shown in the applicant’s figure 4 below.

- APPEARS THIS WAY
| ON ORIGINAL
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Figure 4: Penicillin MIC vs. Amoxicillin/clavulanic acid MIC for Screening S.
pneumoniae from GSK Clinical Trials - Adult and Pediatric Studies
(Bacteriology Intent-to-Treat Populatxon) Applying Current Augmentin
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From this figure, it can be seen that it is common for isolates to be one or two-fold
dilution different when comparing penicillin to Augmentin or Augmentin to penicillin
MICs. Although such variation is common for antibiotic MIC determinations, which
involve two-fold dilutions, some of the variation here seems to be more than expected
from normal assay variation. S. pneumoniae isolates with Augmentin MICs of 4 tend to
have penicillin MICs of two (13 isolates ) or four (16 isolates). However, isolates of S.
pneumoniae with penicillin isolates of 4 have Augmentin MICs of 2, 4,or 8. The
distribution of isolates with a penicillin MIC of 4 indicates a population difference and
not random assay variation (21 isolates with a MIC of 2 mcg/ml, 13 isolates with 4
ng/mL and 18 isolates with 8 pg/mL). According to these results, approximately 33% of

_penicillin isolates with a MIC of 4 in these clinical studies have Augmentin MICs of 8.

Typical assay variation is seen for clinical isolates with penicillin MICs of two, giving

R I e
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corresponding Augmentin MICs of 1 mcg/ml for 23 isolates, 2mcg/ml for 73 isolates and
4 meg/ml for 16 (12%) isolates. The difference is clearly shown in the table below.

Corresponding number of Augmentin isolates* at various MICs for Penicillin MICs
of 2 and 4 pg/ml (Streptococcus pneumoniae clinical isolates)

Augmentin

Augmentin

Penicillin Augmentin Augmentin Augmentin

MIC MIC: MIC: MIC: MIC: MIC:
0.5ug/ml lug/ml 2pg/ml 4pg/ml 8ug/ml

4pug/ml, 0 isolates 1 isolate 21 isolates 13 isolates 18 isolates

53 isolates -

’2ug/ml 5 isolates 23 1solates 73 isolates 16 isolates I isolate

128 isolates '

*All S. pneumoniae isolates from GSK clinical trials during the past 5 years in which MICs were taken for

both Penicillin and Augmentin. Augmentin MICs are given as the Amoxicillin component, clavulanic acid
is 1/2 the Amoxicillin value.

The PK/PD information, does not support a Augmentin MIC of 8. There is also
insufficient clinical data to support a Augmentin XR breakpoint of 8. An Amoxicillin
level of 8 is present in serum less than 32% of the dosing interval which is not considered
sufficient time for therapeutic efficacy. (The therapeutic efficacy of beta-lactam
antibiotics is related to the percentage of the dosing interval that the antibiotic serum
level is above the MICyy for susceptible organisms). Therefore, therapeutic efficacy
against a Augmentin MIC of 8 and corresponding penicillin MIC of 4 is questionable.

APPEARS THIS WAY
QN ORIGINAL
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PRECLINICAL EFFICACY
In vitro

Mechanism(s) of Action.

There are many marketed Augmentin products that have been reviewed previously at the
FDA and therefore, the mechanism of action will not be discussed in this review.

Antimicrobial Spectrum of Activity.

Reviewers comment: The most important change to the microbiology section of the
labeling proposed by the applicant involves an increase in the breakpoint from 2 to
4 mcg/ml for Augmentin XR versus S. pneumoniae. This change would differentiate
Augmentin XR from other Augmentin formulations. Therefore the discussion of the
antimicrobial spectrum of activity and clinical microbiological clinical results will
concentrate on S. pneumoniae.

New data obtained in the Alexander 2000 project are presented in this supplement. These
results were obtained since the previous submissions for NDA 50-785 which was
reviewed by Dr. S. Altaie (Alexander project of 1999) with completion dates of her
reviews being 6-1-2001 and 2-19-2002. The Alexander project is an ongoing
international survey, monitoring of susceptibility is being conducted in 23 countries to
monitor the susceptibility of community-acquired respiratory tract pathogens. In
Alexander 2000, a total of 3,442 S. pneumoniae isolates were collected and tested in one
of three central laboratories in

/

A summary of the data for susceptibility testing of S. pneumoniae from the 2000
Alexander project is shown in the applicant’s Tables | & 2 below. Results are interpreted
using the current NCCLS guidelines except that Augmentin susceptibility results are also
mterpreted using the applicant’s proposed breakpoint of <4 ug/ml. Ninety percent or
greater susceptibility is shown to Augmentin, Levofloxacin and Ceftriaxone. The
macrolides, 73 and 74%, cefaclor, 57 and 45 % and Trimethoprim/Sulfamethoxazole,
65% display decreased activity against S. pneumoniae. Other tested antimicrobials
showed intermediate levels of activity. The percentage of Augmentin susceptible strains
increased from 91 to 94% in the US samples and from 95-97% in the global sample using
the breakpoint of 4 instead of 2. The significance of these differences in the clinical
setting is unclear. Susceptibility results are similar from the U.S. and global surveys.

Ce "y ‘.-!r'."q po
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Table 1 Susceptibility of S. preumoniae isolated in the USA:
.. Alexander Project_ 2000 (n = 1,065)

Antimicrobial MICo (mcg/ml) % Susc.d
Penicillin 4 . 67 w
Amoxicillin® 2 91 m
Amoxicillin/clavulanic acid2® 2 T -~
Amoxicillin/clavulanic acidb¢ 2 | 94 - -QU
Cefaclor : 2128 45 “z’
Cefiriaxone 1 9% E
Cefuroxime 8 74 | wadt
Azithromycin 16 X g
Clarithromycin 8 73 (=
Erythromycin 8 73 - O
Trimethoprim/sul famethoxazole - ' 8 65 <
“Levofloxacin ' 1 98

8 Susceptible breakpoint £2 megsmL for amoxicillin, and < 21 meg/ml foramoxicillinfclavulanic acid, tested ns 2 2:1

ratio; MICg are expressed in terms of amoxicillin component
bSmaccptiblc breakpgint € 42 meg/mL for smaxicillin‘elavulanic acid, tested as a 2:1 ratio: MICs are cxpmcd in termg of

amoxicillin companent
CS. preumoniae is 2 non-beta-lactamase-producing organism and, therofore, is susceptible to amoxicillin nione

dSuaccpnbllxty based on NCCLS 2002 breakpoims unless indicated otherwise.

APPEARS THIS WAY
- ON ORIGINAL
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Table 2 Susceptibility of S. preumoniae from the global population: ,

* Alexander Project 2000 (n = 3,442)

Ad09 3191SS04 1339‘

" Antimicrobial MICsp % Susc.d
(meg/mL)
Pemicillin 3 o
Amoxicillin® 2 95
Amoxicillid/clavulanic acid2c 2 9
Amoxicilli/clavulonic acidb® 2 97
Cefaclor 2128 57
Ceftriaxone 1 97
Cefuroxime 8 79
Azithromycin >64 74 )
.Clarithromycin ) >64 74
Erythromycin- . >64 73
Trimethoprim/sulfamethoxazole | 8 65
2 99

Levofloxacin

3 Suscepiiile breakpoint < 2 meg/mL for amaxicillin, and £ 2/1 mcg/mL for amoxiciltin‘clawulanic acid, tested as 2 2:1
ratio; MICs arc expressed in terms of amaxicillin component

bSusccplihlc breakpoint £ 42 meg/mL for amaxicillin‘clavulanic acid, tested a5 a 2:1 ratio; MICs are expressed in terms of
amoxicillin componeat

8. prevumoniae is a non-beta-lactamase-producing organism and, therefore, is susceptible to amoniciliin alone
dSuscentibilitv based on NCCLS 2002 breaknaints.

The in vitro activity of Augmentin against penicillin susceptible, intermediate and
resistant strains isolated from the 2000 Alexander study is shown in Table 3. 100% of the
penicillin susceptible and intermediate S. pnewmoniae isolates were susceptible to
Augmenfin using breakpoints of 2 or 4 ug/ml. For the penicillin resistant strains, the
Augmentin MICy was 8 ug/ml with percent susceptibilities of 62 and 73 for breakpoints
of 2 and 4 respectively for US isolates and 74 and 86 for global isolates. This equates to
an in vitro increase of 18% and 16% in the proportion of PRSP isolates susceptible to the
new Augmentin XR formulation when the breakpoint is increased from 2 to 4 in the US

and global studies respectively.

IRGARRN 0 RV RS



NDA No. 50785 re-submission 16 of 43
Augmentin XR™ '
GlaxoSmithKline

Table 3 Activity of smoricillin/davelagic acid’ agaiost S, preumonize isolated in the Alexunder
2000 Project catcgorized by penicillin susesptibility.

US (n = 1,064) AB Geographic regioms (n = 1,442)
N MiGo %5€20 %S5<d¢| N MiCw %552 %Ssd

Penkdlin-Susceptihle ki .03 100P6 100% | 2427 003 1(KR6 100%
Penicillin-Intermediate 114 l 100%: 100% 405 1 10094 10074
Penicilin-Resistant 142 8 62% % Al R TN R6%

i wias a2 & baah prodiacieg argoninn end, Serefors, is peikle (o smoicilin slana: MICe ero expresssd in teems of amamiciBin companeat
hSmcqnaienls"."lmpmhmﬂhﬂnmﬂwuulzhﬁin N
cSuq!MlS*?minLhmiﬂﬁddmﬂmﬁuﬂmdun!:lm

The number of isolates at each MIC and the cumulative percent frequency distribution for
Augmentin and comparator agents against S. pneumoniae are presented in Tables 4 and 5
for the 2000 Alexander surveillance study. Frequency distributions for Amoxicillin,
Augmentin and penicillin were almost identical at all MIC levels, U.S, (Table 4) and all
geographic regions (Table 5). Of special interest are the levels around the present and
proposed breakpoints. At a breakpoint of 2 mcg/ml, penicillin’s cumulative frequency is
89.6%, Augment’s 91.4 and amoxicillin’s 91.2. At a breakpoint of 4 mcg/ml, penicillin
has a slightly higher cumulative frequency, 99.2%, Augmentin and amoxicillin 93.9%
(Table 4, US results). Similar results were seen in the global population but percentages
were closer together for the three different antibacterials. Since in vitro antibacterial
activities versus S. pneumoniae are almost identical for the three antibacterials, clinical
results and PK/PD will be the deciding factors. It is of interest that cumulative MIC
frequencies for Clindamycin, Ceftriaxone and Levofloxacin indicated that they have
better in vitro activity versus S. pneumoniae than do Penicillin or Amoxicillin.
Augmentin.

| APPEARS THIS WAY
- ON ORIGINAL
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Talle 4 Frequency distribution of smoxicillin/clavalanic acid and comttparater MICs (meg/mL)
) for & paeumoniae froem the 2000 Alexander surveillance study - US (a = 1,065)
. N - [woits[ o003 | 006 |01z ] 028 | o5 1 1 4 8 16 n
Cumulative %
3F | W | 8 36 FX] Fi) 7§ 131 10 '3 e
PenicBiln 48.1% | 6219 | 66.6% | 7006 § 72.1% | 743% | 773 | 89.6% | 99.2% | 99.7% | 100%
AmaoricilBe 7'/35‘ 81 52 Wg% 7‘2&. 28 [¥) 135 9 36 [ 3
— S T O L DR -l B A O A B B
— Lidi 1 6% | 1.0% L0438 HIAI% T I 0 S R
Cefaclor 13.1% | 45.7% | 68195 | 73% | 4.9 | 75.7% | 100%
k7oLl [ 5] 13 0 ki 13 TIE |
Cefproal 36.8% | 64.8% | 70.4% | 74.0% | 75.4% | 17.3% 93.3% | 100
T4® 459 43 60 73 23 13 20 17 19 11 T+
Cefurorime 1319 J 44,49 | s78% | exsm ) 7030 | 7275 | 73.9% | 75.8% g9.0% | 1
ryg I 5535' T kX L) 0 '% Bt %
Cefdisir 0.5656 § 34736 | S60% | 64.09% | 70.7% | TaR% | 75.5% | 76.4% | 82.19% | 97.7% | 99.43 | 100%
- a0 | 3% 78 P} 36 0 ¥3) 7 q Fey
Ceftriazone 22.6% | 61% | sRave | 7in | 74a% | 03 | 96204 | ongse | 906ms | 10096
7% 128 | 64 | 14 e T 3 35 7] (7 ] 97e°
Prothromycis | pems | 103 | 7093 | oes b oaiee b 3 2m | 7amos | 76 _%_ AR
Charithromycin zn:L S | 120 | 13 e | s o | 190% | 85.7% | 91 augs | tion
. S 50 N DA B L I T L B B
Azthromycin 2.16% | 416% | 720% | 7219 | 73238 | 73.8% | 75.5% | #0.5% | 89.1% | 912% { 1008
4 o° 34 | &0 | 22 3 3 1 3 g5
Clindsmycin 0.85% | 13.4% | gR6% | 9068 o in | ouswe | o1em | o | 1ooss
TAPSAIN 6* 180 458 33 (%) 17 142 128 RI54d
S 0.56% L1753 5% S84 L0 | 716% s | oson | oo
k Ady 163 ")
Levofloracin 0199 ] 47% | 31.0% | 97.5% | 98.4% | iou%

¢ laotates reportad w d

V amon chry: Amocicilline chvubanic acid was lestod a2 2 1 mtio; MK's ay exprased in nerms of the aowreicillea concestration.

2MPSMX: Trimediop

f Exrmath.
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Table § Piequency distribution of amoxicillin/elavulanic acid sad comparstor MICs (megfml) for S, pecumenics
from the 2000 Alexander surveillance study — all geogruphie regions (a = 3,442)

Totd N - 0015] 003 | a6 | @iz | 028 | o0& | 1 +. ] T 37
Cumulative
P 1,708 | 3 194 125 93 [E] 98 kR 40 1 s
niciin 49.6% | 6d9% | 70.5% | 74.1% | 76.8% | 79.4% ] 22.3% | 9263 | 99.69 | 99.9% | voos
\caozidiin 221° | 262 R :94 726'5 &7 78 [¥5) 300 R3 E] (55
: 6.4 o | 75
PRI 1 '%é.lm 165 mﬁ' % 5'5 iﬁ EE % {?a
Ama S0 Lolse | 72296 1 75.9% | 781% _%..Jyp. . 3065 L)
Cefaclor 14% | 53.2% | 13.8% | 176 19.1% 30.1% | 100%
. 1,880° | 932 72 12 a9 A 09 310 | 103** |
Cefprozil 3% | 70.1% | 75.1% | 784% | 79.8% | 2.0% ] 88.1% | 97.1% | 100%
Cefarasime lsg; TAT4 Gfss 91 22];6 _,; 3 67 52 292 327 18 19¢¢
T '—IUG’;L % piil I "q‘?&"'m,ﬁﬁ' REM "%?‘ B UL
Cefdinke 05% | 3.6% | §72% | 9.0% | 74.8% | 78.4% | 70.8% | 80.7% | 8s.4% | 97.8% | o973 | 100%
Celirta U | 38 [ 36 | 1 138 137 436 47 17 |- 7°°
xo0e 24.1% | 64.4% | 71.6% | 75.2% | 79.3% | 83.2% | 96.5% | 99.3% | 99.8% | 100%
- : . g fngf. 7%m'r (4] 7374% 735 T4 ‘% 133 pL §08-3
107* 7 'Evm ] 1 %s igo izr, lg %l 5030
Clarithromnycin | 4 10; | 5 ; o,gp zé 135 13334921. 735.;% nlgx 741, 1551« shs‘% 8s 5'3_6 i
Azithromycin 2, 23.8% § 705% | 73.2% | 73.5% | 73.8% | 75.4% | 79.0% | 33.2% | 8509 | Tooes
B | B | % 3 m .1 3 ) g
Clindsmycin Lnse | 1o | 790iee | 8509 | 854 _s;ga 85.7% | 85.99¢ lgxm _—
T 3388 ] 85 3% & | BT T
T™PISMN? oo {1z | 0 Shise 1o | g0 L anom L os e | logs
rid &
Levofloxacin 0.06% | 0355 | 30.9% § 97.6% | orgw | 100%
¢ lsobues reporied of this Mt may have MIT valucs tht are bowar . ** Sohates reporied o ks MIC may hivo MIC vakaes éhef are highor

'\mthv' wnu.mmww-.z 1 ramicx; M3 e expunzsmed in sorma of tho xmoencillin concatation.
2 UPSMX: Trimath ¢ ol ey d ot m 1: 19 cuniac MICw e exp d w termrs of the crhopry

In vitro activity against H. influenzae and M. catarrhalis.

Augmentin is a mixture of amoxicillin plus the beta-lactamase inhibitor, clavulanic acid.
Approximately 25% of all H. influenzae clinical isolates are beta-lactamase producers

- and therefore should remain sensitive to Augmentin. In the 2000 Alexander survey, a

MICy of | mcg/ml and a percent susceptibility of 99% were observed at a breakpoint of
<4 mcg/ml. Cefiriaxone and levofloxacin were more active in vitro than Augmentin
versus H. influenzae, with MICsos of < 0.015 mcg/ml.

Almost all-clinical isolates of M. catarrhalis are beta-lactam producers. Isolates from the
2000 Alexander study had MICsos of 0.25mcg/ml and 100% susceptibility to Augmentin
at a breakpoint of <4mcg/ml. Amoxicillin and ampicillin were relatively inactive against
M. catarrhalis white levofloxacin and ceftriaxone were more active than Augmentm
versus M. catarrhalis iti these in vitro studies.
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Mechanism(s) of Resistance Studies concerning S. pneumoniae:

An in vitro study involving the passage of twenty S. pneumoniae isolates in the presence -

of sub-MIC concentrations (0.5 mcg/mL) of antibiotic was conducted. The strains were
passed in four different antibiotics for a total of 9 days. Antibiotics tested included
Augmentin, Levofloxacin, azithromycin and cefaclor with MICs monitored at baseline
and at subsequent passage.

Isolates were grouped according to the following criteria as closely as possible
based on the available culture collections:

A. Amoxicillin/clavulanic acid MICs of 2, 4 and 8 mcg/ml

_ B. Susceptible to beta-lactam agents but azithromycin resistant (strains
with known mef and erm resistance mechanisms were included)

. C, Susceptible to beta-lactam agents and azithromycin, but
Levofloxacin resistant

D. Susceptible to all study agents

E. Resistant to all agents (isolates may have had MICs at or near the
NCCLS resistant breakpoint) '

Results are shown in the following table, 17. Augmentin showed the least development
of resistance and the development was not affected by baseline MIC. Augmentin
resistance levels were mainly unchanged and only two of the twenty isolates had a > 4-
fold increase in their Augmentin MIC. Azithromycin and Levofloxacin were most
effected by repeated exposure to sub-MIC levels of antibiotic. For Azithromycin, twelve

strains had a 2 4-fold increase in MIC while for Levofloxacin 9 strains had a > 4-fold
increase in MIC.

The mechanism(s) of resistance were not studied.
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Table 17 Macrodﬂuﬂon MIC (mcg/mL) at baseline and following 9 days of testing
in preseace of subinhibitory concentrations of antimicrobial agent

Isolate Amox/Clav. Azithromycin Cefaclor Levofloxacin
Number  Baseline Day9 Baseline Day9 Baseline Day9 Baseline Day9
Group A r
101A
102A
103A
104A
105A
106A
| Group B
107B
108B
1098 ]
110B
1118

Group C ]
112C .
113C ' ]
114C
115C :
Group D ~ )
116D 4
Group E |
117E -
118E 4
119E
120E J -
*Result as of day 7: no growth or contaminated on subsequent days
NT=Not tested (baseline =64 meg/ml)

Development of resistance during the clinical trials

Increases in MICs and decreases in zone sizes for Augmentin and comparators were
monitored during the clinical studies. No significant changes were seen in MIC or Zone
sizes in isolates from patients comparing results before with those after Augmentin
treatment and therefore, resistant strains did not develop in patients treated with
Augmentin in these clinical trials. Six strains isolated after treatment with comparators
demonstrated significant changes in MIC and/or zone sizes but these were not

characterized.

' In vitro Activity of Augmentin and other antibiotics against S. pneumoniae resistant
to Penicillin and Erythromycin
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The cumulative in vitro'activity of Augmentin and other antibiotics against S.
pneumoniae isolates from the US and all geographic regions resistant to penicillin and
macrolide antibiotics were examined as part of the Alexander 2000 survey. Concerning
penicillin resistant isolates, the frequency distribution was identical for Amoxicillin and
Augmentin. Penicillin was less active than Augmentin and amoxicillin at 2 mcg/ml and
slightly more active at 4 and 8 mcg/ml. Levofloxacin and Ceftriaxone were more active
than penicillin, amoxicillin or Augmentin on a MIC basis. Data for all geographic regions
is shown in table 7 below. Because of the similar MIC frequencies of Penicillin,
Amoxicillin, and Augmentin, antibiotic activity and thus breakpoints will depend on
clinical results and PK/PD considerations. 85.6% of PRSP were susceptible to
Augmentin at a breakpoint of 4 mcg and 73.8 at a breakpoint of 2 mcg/ml. Since
frequency distributions are almost identical for Amoxicillin, Augmentin and penicillin,

_ and all 3 have the Beta-lactam ring. Organism cross-resistance on an in vitro MIC basis is o
common when resistance is not based on Beta-lactamase. m
Tabte 7 Frequency distribution of smoxicillin/clavatanic acid and comparstor MICs (ucg/mL) for peniciilin ~resistant: w
S, pacumoniae from the 1000 Alexander surveillance study — il geagraphic regions (N = 610) o
N 0015 003 | ons | oz | 028 | of 1 2 4 ] 16 3 c >
Cumnlative % w
354 240 11 N
Penieillin sum | 97.4% | 99.2% | 1howm (7]
g 0 k34 a3 73 ] 3oe -
A maxiciiin Lass L 100w [ 720 | gsee | 9750 | 007 | iogas | :
) » Tl 3] 372 72 7S £ See w
: cav 423, 128% | 138% | 85.6% | 97,99 | 9-9@3 100%
1 Py 1 I
Cefaclor 0.2% | 0.33% | 0.66% | 0.82% § 098% § 12% § 100% m
o I 3 ) 13 T7& | 308 | 10(**
efproail 0.16% | 0.49% 082% | 377% | 33.0% | 33.4% | 100
P 5 I8 [ 336 | 36 [ 5% n
Slurctime 0R2% %_ 534% | 500% | 295
Cefdini 3 3 T .7} o
efdinir 0.49% 0829 | 148% | 18.9% | 87.7% | 98.29 | 1o 4
Cettrt 62° | 431 7 17 > v
“efiriaxone 10.2% | 808% | 96.2% | 993 | 1ome
Ervibromrrein 7 35 142 1 i 3 1 5 Tin 49 I S <
rythromye 0339 | 4.43% | 272.7% | 27994 o L 28455 | 20.0% | 36.7% | sa.x0 | 66.1% | 6r 6% | Taou
arithromrel 6 1% 27 1 2 5 1% ) ] 46 3 | 203
[Arfromye’n § gogs | 233% | 27.7% | 22.9% 29 | 200% | 32.0% | 454% | 587% | 46 . 1
- i 3e 8 iia ] 1 4 6 92 ‘_'%ﬁ'x 19 ‘2%&‘--
Azlthroary 0.68% | R52% | 27.2% | 27.9% | 28.0% | 28.7% | 34.6% | 29.7% | 63.1% | 66.29: | Jao%
y 8° 56 316 30 2 2 T08%%
Clindamycin 13 | 0% | 62.3% | 67.2% | 67.5% | e7.9% 1019
. 1. T0° b1 17 T 7 33 5] [ 10
TMP/SMX2 164% | 623 | 1233 | 105 | 2184 <§!¢§ 33.4%
Levofloxscin PN IR > :
. 35.2% | 939% | 96.7% | loime
¢ Lalates eeportod at thias MK may bave MIC vahues the oro lowez, ¢ Tsodates poported at thas MIC may have MIC vulocs 1hat oro higher.

! Amoaichin: Ansaicillin’ ety acid s testsd 2 2 1 mteo; MIC4 ae axprassed in terms of the smaviciftin concenotion.
2T.\!PJSM_)_(: Trimethaprin sulfanctbuaxaznie was testod o6 » 1: 19 ratio: MICe o exgreeasd w0 seems of (e trimethopnen concentiation.
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Concerning erythromycin resistant isolates, the in vitro MIC frequency distribution
was identical for Amoxicillin and Augmentin. Penicillin was less active at 2
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mcg/ml and slightly more active at 4 and 8 mcg/ml. Levofloxacin and Ceftriaxone
were more active than penicillin, amoxicillin or Augmentin on a MIC basis. Data
for all geographic regions is shown in table 9 below. Because of the similar MIC
frequencies of Penicillin, Amoxicillin, and Augmentin, antibiotic activity and thus
breakpoints will depend on clinical results and PK/PD considerations. 91.8% of
erythromycin resistant S. pneumoniae were susceptible to Augmentin at a
breakpoint of 4 mcg and 85.5% at a breakpoint of 2 mcg/ml. Results from the US
concerning Augmentin activity against penicillin and Erythromycin resistant
isolates of S. pneumoniae from the US were similar to those from all geographic
regions but will not be shown.

Table 9 Froquency distribation of snioxitillin/duvalanie acid and MMIQ (meg/mL) for maerolide-resistant
(erythromycin MIC 2 tincg/mL) S pnenmronize from 2000 Alexander surveillagce study - all geagraphic regioas (N = 910)

N 0018 | 003 | 006 | &Iz | 0% Y] 1 1 7] ) 16 )
Cumulative %
" T o [ k(] L4 b= ¥} by ] %
Penlciifin 14.5% | 233% | 0.9 | 369% | a2.0% | a52% | sao% | rsems | ossse | ovsw | oo
J—— qua- 17 ‘214 33 { 31 57 73] [7) [3] g‘, |
Ameuciyv! i%L fo | 536 % u‘m 92 s S és‘? gf'? ‘ 6‘# 2,5% o
28.4% 3. ., h R h) _zl%_
Cefacior 4% ] 221% | 3668 | 427% | 448% | 7% | 100m
P 1% Tal [3) 3 11 33 18 237 R2™
Cefp 13.2% | 3R.7% | 37.7% | 40.6% | 4595 | 52.0% | s49% | viose | 100
PP T 03 73 I 3 37 L] Vi
Q118 _L}.ﬁs. _Ig@_ _Lﬁiﬁ_‘ REXNL. N _,P_“ ; ST % .Jﬁ@.
Cefdinir 187% | 17.79% | 259% | 35.6% | 43.1% | 46.0% | 48 | 5863 | 93.4% | 99.3% | 100
I 148 % 33 9 L) 52 B ] 1T oo
Ceftriazone s | 8% | wm | 30 | saow | 536w | 89 | osx | 992 | 100m
14 6R 162 133 3
Erylbromyein : 1.54% | oot 4.4% | 4% |
[¥) % 13 126 102 21 | 503
Qurithroneyein 132% | 408% | 47 4&_.!1%&_ 5%521 |
1 hE) [FX 3 518
Adithromyein 0% § 1.10% | 5920 | 204% | 264% | 4319 | o0
3 i3 H K ] % 3 T -
Clindamycin 0.55% | 7.Rm4 | 40.1% «4%% 45.2% %‘}a 462% § 456% | 100%
T3 106 7 bY) 7| a5+
T™MPSMXE s27% | 200 | e | w26 | 47 18.6% LD
P4 3 4 3%
Levoflonscia 0.22% | 359m | o5 | 073w | lome
* balstes reportod & ee MIT cey harve MIC vadics that erv oy, * Liclxies eportod  this MIC miry Bava S1KC volaes thel are bagher

| Amatebey: Amosiciflia; chvabenic scid sastosted o 2 ¢ it MICs are expeeaserd in torma of tho amvascillin conceninsion.
Jinpaamx: Trenet bopricn! sl fnenethsscde wies sesicd o 2 1: 19 mto: MICs wre cvpressed in trns of the frinchoprm cosoosrtion.

O APPEARS THIS WAY -
ON ORIGINAL

Epidemiological Studies (Published Literature).

In vitro data

Ad09 31415504 1534

+




NDA No. 50785 re-submission ' 23 of 43
Augmentin XR™

GlaxoSmithKline

Frequency distributions of MIC values for Augmentin were obtained from a
variety of studies including the Augmentin Global Surveillance Study, the 2000
Alexander Surveillance Study, the Alert Hospital study, and the 1999 Cast study.
The survey frequencies were compared to the MIC frequency distribution of
organisms from the Augmentin XR phase I clinical study isolates including CAP,

to treat results. Frequency bar graphs showing the numbers of isolates by MICs
were presented for these organisms: S. pneum